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CALLED NUMBER TRANSLATION 



BACKGROUND OF THE INVENTION 
Technical F "»™ "f ^ Invention 
5 Tbepramin*^ 

more particularly to a procedure for routing requests from roaming subscribers. 
Description nf Related Art 

Inadditiontoofferingtdephonicservices.mostPublicLandMobaeNetworics 
(PLMNs) offer a variety of other communication services. For example, voice mail .s a 

stored atavoicemail center The voice mail center is usually connected as an Intelhgent 
Peripheral (TP) to the PLMN and is accessible by establishing a phone call to a specfic 
directoryphonenumber associated with the voicemail center. A party can leave a vo.ce 
n^ibrastitacriberbycau^^ 
15 te forwardedtomevoicernail<^terwhen*^ The 
subscriber retrieves the message by establishing a call to the voice mail center usmg the 
directoryphonenumber. Other examples ofcommunication services include fax mad, and 
custom* service, which canbecormeae^^ 

PLMN and accessible by establishing a phone call to the directory phone number. 
20 Asaconvemencetothesubscriber.thesubsmberisabletodialanabbrev.ated 

number,e^33Voaccessaparucular S e^ 

a servicingMobileSwnchjngCemer(MSC)^ 

networknodeJ.e.melPpmvid^^ 

usedasmecaUedphonermmber.therebyestablisrdngaccesstothepamc^ 

25 the subscriber. . . 

ThekeyadvantageofsubscrtoingtoaPLMNisthemc^oftte 

services AsubscribersubscnTangtoaPI^canm^^^ 

AegeographicareaofthePLMN. The geographic area covered by a PLMN generally 

travel to a different country is frequent* beyond the range of the PLMN that the 
subscriber subscribes*. Toprovideservicetothesub^^ 

PLMN - V-PIM^pcnratthesubscrir^tousethereswrcesandi^^ oftne v- 
35 PLMN. The foregoing is known in the art as roaming. 
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Because the servicing MSC in the V-PLMN is operated by a different party and 
not associated with the IP of thePLMN to which the subscriber subscribes (now referred 
to as the Home PLMN - H-PLMN). it is unlikely that the servingMSC in the V-PLMN is 
able to translate the abbreviated number received from the mobile station into the directory 
5 phonenumberto complete a call to an P. Instead, the subscriber must dial the full directory 
phone numbeT to access or call an IP. The foregoing is particularly cumbersome if the 
subscriber is in a different country where an international dialing prefix and a country code 
must be dialed in addition to the directory phone number. It would accordingly be 
advantageousforthesubscribertobeabletoutiUze the same short number to access an IP 
10 as when the subscriber is in the H-PLMN. 

It is therefore an object of the present invention to provide an improved system, 
method, and apparatus for simplifying subscriber access to IPs. 

SUMMARY OF THE INVENTION 

25 1 5 The present invention is directed to a system, method, and apparatus allowing a 

subscriber subscribing to a Home Public Land Mobile Network (H-PLMN) to use 
abbreviated numbers to access Intelligent Peripherals (IPs) when the subscriber is in a 
Visited PLMN (V-PLMN). A data structure is added in a Service Control Point (SCP) 

30 v^chcross-indwesalistofabbrevto 

20 numbers. When an abbreviated number for a particular IP is receivedby a serving Mobile 
Switching Center/Visitor Location Register (MSC/VLR) in a V-PLMN from a mobile 
station subscribing to an H-PLMN 105a, the SCP is queried using the abbreviated number 

35 received from the mobile station. The SCP responds by transmitting the corresponding 

directoryphonenumberofthelP.TheMSC/VLRmenusesthedirector^ 
25 transmitted by the SCP to establish a phone call to the particular IP. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the method and apparatus of the present 
inventioninaybeacquiredby reference to the followmgDetaued Description wr^ 
30 in conjunction with the accompanying Drawings wherein: 
45 FIGURE 1 is a block diagram of a plurality exemplary wireless networks within 

which the principles of the present invention may be supplemented; 

FIGURE 2 is a block diagram of an exemplary Service Control Point (SCP) in 
accordance with the present invention; and 
^ 35 FIGURE 3 is a signal flow diagram of a Visited PubUc Land Mobile Network 

routing a request for service or call connection using a short number. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Thenumerousirmova^^ 
particulars^ However, it should 

beunderstoodthattmsc^ 

advantageoususesoftheirmovativeteachingshereia. In general, statements made in the 
spectfcaW^ 

inventions. Moreover, some statements may app 
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20 



others. . - 

Reference is now made to FIGURE 1 wherein there is shown a pluralrty of 
exemplary wirelessnetworks.suchasaPublicLandMobileNetworkCPLMN) 105,e.g., 
PLMNs 105a, 105b. The particular PLMN 105 utilized may include, for example, an 
Advanced Mobile Phone Service (AMPS) network, a Digital Advanced Mobile Phone 
Service(D-A\fl>S)network,oraGlobalSystemforMobUeCornmuracation(GSM).As 
isweUunderstoodinthean.aparticularPLMNlOSiswmposedofaphiralityofMoWe 

SwitchingCenter/VisnorLo« 

USa and 115b, each with a Mobile Switching Center/Visitor Location Register 
(MSC/VLR) 120, i.e., MSC/VLRs 120a and 120b, respectively. Each MSC 120 is 
connectedtoaGatewayMSC 127 which connects the PLMN 105 to a public switched 

telephone netwprtc (PSTN) 129. 

AnMSCm.Rareall5isadefinedareainwhichamobilestation(MS)(tenninal) 

135 may move freely without having to send location update information to the 
MSCT/LR120thatcontrolsthatMSCAOAarea 115. Mobile Station (MS) 135 is the 
» phvsical cquipm e„t, for example a car phone or other portable phone, used by mobile 

subsofl^tocomnmrucatewhhtheceUularnetwork 105, each other, and u«rs outs.de the 
25 subscribednerworicbothwireHneandwireless. EachMSC/VlAAreallSisdvidedmto 
anumberofcellsl38.TheMSC 120 is in communication whh at least one base stauon 
40 150 TtebasestationlSOisthepnysicdeqmpm 

.owa.truaprovidesradiocoveragetothegeograpric^partof^ 

responsible. 

WnhfurtherreferencetoHGURE I.eachPLMN lOSindudesaHomeLocaUon 
Register (HLR) 126, e.g., HLR 126a in PLMN 105a and HLR 126b in PLMN 105b, 
which is a database rnamtaming and storing subscriber information such as subscriber 
profiles, current location information, International Mobile Subscriber Idemrty (IMSI) 
rannbcrs, andotheradrninistratrvemforrnaion. Thesubsoiberservicesassoaatedwrththe 
mobuesUuonlSSaredefkedmasubscriberproto^ 

HLR 126maybeco-locatedwHhagivenMSaVLR120, integratedwiththeMSC/VLR 
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,20,oraken a avelycanservice m ultipleMSC/VLRsl20,thelatterofwhi 

'0 in FIGURE 1. . r ... 

mVLRportionoftheMSCAOA^Oisadatabasecontaininginfonnationabout 

aUoftheMSs 135currently located within the MSC/VLR area 1 15. IfanMS 135 moves 
5 from MSC/VLR area 115a to a new MSC/VLR area, for example, area 115b, the 
MSC/VLR 120b in MSC/VLRarea 1 15b will request data about that MS 135 from the 
HI*(ktabasel26(sinnjha«^ 

MS 135) forexample,HLJU26b. Accordmgly.iftheuseroftheMSnSthenwantsto 
n^eaiMSCAOAUObmMSC/VLRareallSbhasaccesstothereqmsrteserv^ 
profileirfbrmatkmwi^^ m me previously described 

„^er,theMSC/VIAandHLRdatabasesl20^ 

subscriber information associated with a given MS 135. 

ThePLMNsl05a,105bhaveaccesstoadatabase interface, known asaSetv.ce 
ControlPoint(SCP) 140. TheSCP HOactsasaninterfacetodatabasesoperatedbythe 
Public Switched Telephone Network. These databases are used to store informauon 
regardingsubscriber serviced 

p ro tectior.InaccordancewrthIntelligentNetwork(TN) specifications, the MSOVLRs 

120a, 120b are imergratedwhhServic*SwhchmgPoin« 121a, 121bwhichareableto 

conduct database queries through the SCP 140 for various operations. 

Inadditiontoo5eringtelephonicservic € s,mostPLMN S offeravanet y ofother 

commumcationservicesForexample, voice maUisaserv.ee whereby anypartycanl^ 
a recorded voicemessage for the subscriber which is stored atavoicemail center. The 
35 vo^rnaUcenter.as illustrate 

( IP)145tothePIJ^andisaccessibleby^ 
25 phonenumter associated whhthe vo.ee maUeenter. In this manner, the party can leave a 
voice message forasubscriber by calling the specific directory phone number, or more 
40 eon^only, be forwarded to the voice mail center when calling the subscriber's phone 

number The subscribe retrieves me mess^e by ^ 
145usir*thedire«orv P honer^^ 
30 cornnamicationservices^ 
45 as IPs 145 with associated directory phone numbers to the PLMN 105. 

Asacoirvemencetothesubs^ 
number ^33^oaa^ar^cularservice. T^e abbreviated momber.s translated by 
the MSC/VLR 120 to generate directory phone number for the IP 145 provuung the 
part.cularserv.ee. Thedkectoryphorsmm^isusedastte^^ 
establishing access to the particular services for the subsenber. 
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Thekey advantage ofsubscribing to a cellular network, suchasPLMN 105, is the 
10 mobilityofthecommunicationseivice. AsubscribersubscribingtoaPLMN.e^., 105a, 

can makeaphonecall from anywhere within thegeographic areaofthePLMN 105a,i.e., 
area 115a. The geographic area covered by a PLMN 105a generally covers the 
5 metropolitanareaofalargecityorevenasizeableportionofastateorprovince, thereby 
pertnittingthesubscnT^asubstamialdeEreeofmdrilrty. However, subscribers traveling 
to a different country are frequently beyond the range of their PLMN 105a. Toprovide 
servicetothesubscriber,theoperatorsofaPLMN105b serving the geographic area, i.e., 
area 1 15b, where the subscriber is located (now referred to as the Visited PLMN - V- 
10 PLMN), permit the subscriber to use the resources and infrastructure of the V-PLMN 
105b, as if it were their home PLMN 105a. In this manner, roaming is supported. 
However, because the MSC/VLR 120b in the V-PLMN 105b is operated by a 
different party and is not associated with the IP s 145 within the PLMN 105a to which the 
subscribersubscribes(nowreferredtoas^ 
15 MSC/VXR120bwouMbeabletotranslateanatt 

roaming mobile station 1 3 5 into the directory phone number to complete a caD to the IP. 
tasted, thesubscriberthemselves must dial thedirectoryphor^numbertoac^ 

voiceiraulcemer. Tteforegoir«b^ 
30 countrywhereanmtemauonaldialm^ 

20 thedirectoryphonenumber. Therefore, it is preferable ifthe subscriber is able to utilize the 
same abbreviated number to access the voice mail when the subscriber is in the H-PLMN 
105a, which is one of the advantages of the system, method and apparatus of the present 

35 invention. 

To permit the user to use the same abbreviated numbers to access the IPs 145 when 
25 a PLMN 105a subscriber, for example, is in the V-PLMN 105b, the present invention 
proposes the addition of a data structure in the SCP 140 which cross-indexes a list of 
40 abbreviated numbers to a corresponding list of directory phone numbers. When an 

abbreviated number for a particular IP 1 45 is received by the MSC/VLR 1 20b in the V- 
PLMN lOSbfromtteroarningMS 135 subscribing to H-PLMN 105a, SSP 121bqueriesthe 
30 SCP MOusmgtheabbreviatedruirnberrecmedfronitheMS 135. The SCP 140responds 

45 bytransnriro^tteawie^ 

MSC/VLR 120b then uses the directory phone number received from the SCP 140 to 

establish a phone call to the particular IP 145. 

Referring now to FIGURE 2, there is illustrated a block diagram of an exemplary SCP 
50 35 240riavir«adaustructiire,theremgeneralhydesigr^ 

CTOSS-mdexir^abbieviatedrtt^ 
ffs 145, asshowninFIGURE 1, tocorrespond^ 
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phone number field 230, in accordance with the present invention. The data structure 200 
includes any number of abbreviated numbers 220 cross-indexed with the aforementioned 
directory phone numbers 230. The SCP140 can bequeriedby an SSP 121 to determine the 
directory phone number 230 corresponding to a given abbreviated number. The SCP 240 
5 resporcistothedatabasequeiybyloo^ 

200andretrievingthedirectory phone number 230therefrom. The directory phone number 
230 is then transmitted to the requesting SSP 121. The aforementioned database query allows 
the MSC/VLR 120b in the V-PLMN 105b to successfully route a request to access a 
particular IP 145 using an abbreviated number from the roaming mobile station 135 which 

10 subscribes to H-PLMN 1 05a. 

ReferrirgnowtonGUra3, there is il^^ 
105b routing a request for service or a phone call from the MS 135 using an abbreviated 
number. Atinitialstep305, for example, theMS 135 moves from the home geographic area 
115aofH-PLMN 105a to the geographic area 1 1 5b of V-PLMN 105b. As is understood 
15 intheart,theMS 13 5 routinely transmits location update signals at regulartime intervals. At 
step310, thelocationupdate signal is detected by the V-PLMN 105b, triggering an automatic 
roaming subscriber registration in the V-PLMN 105b in a manner well known in the art. At 
step315,thesubscriberatMS 135 requests access to the IP 145 by dialing an abbreviated 
nun^.asiscustomarywhenwhhintheH-PLMN 105a. The abbreviated number is received 
20 bytheMSCA^120b,wttchiscurrentlyservmgtl>eroarnmgMS 135 in the V-PLMN 105b. 
The MSC/VLR 120b examines the transmitted request and detects (l)that an abbreviated 
number has been received, and (2) that the subscriber at MS 135 is a roaming mobUe 
subscriber. Therefore, in order for the MSC/VLR 120b to complete the request to access an 
IP 145, theMSC/VLR 120b must ascertain the directory phone number correspondingto the 

25 subscriber's abbreviation. 

To ascertain the correspondingdirectory phone number forthe abbreviated number 
recervedfromMS 135.SSP 121bqueriestheSCP 140 using the abbreviated number (step 
320). The SCP 140 respondsbylootagup the abbreviate ruro^ 
numbers 220 stored in data structure 200 and retrieving the corresponding directory phone 

30 number230therefrom.Tl«dir«^ 

received by the MSC/VLR 120b from the MS 13 5 is then transmitted to SSP 121b. (step 
325). TheMSC/VLR 1 20b can then use the corresponding directory phone number as the 
called numberto route the phone call to theMSC/VLR 120a serving the IP 145 (step330). 
The MSC/VLR 120a then completes the phone call connection to IP 145 (step 335). 

35 AlthoughthemvenuonruttbeendesOT^ 
shouldterecogrizedthatdernenm^ 

departing from the spirit and scopeofthe invention. For example, although the described 
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embodiments illustrated abbreviated numbers and directory phone numbers referring to 
Intelligent Peripherals, it is noted that the present invention is not limited to Intelligent 
Peripherals and, indeed, in alternative embodiments, the abbreviated numbers and the directory 
phone numbers might not refer to Intelligent Peripherals. Therefore, the invention is limited only 
5 by the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 



1 . A method for routing an abbreviated number request from a mobile station 
subscribing to a first Public Land Mobile Network (PLMN) roaming at a second PLMN, said 

5 method comprising the steps of: 

receiving, during said abbreviated number request, an said abbreviated number from 
said mobile station at said second PLMN; 

querying a database of directory phone numbers using said abbreviated number, 
determining a particular directory phone number within said database associated with 
10 said abbreviated number; and 
20 transmitting said particular directory phone number to said second PLMN. 

2. The method of claim 1 , wherein said step of receiving said abbreviated number 
at said second PLMN further comprises the step of receiving said abbreviated number at a 

25 1 5 Mobile Services Switching Center/Visitor Location Register (MSC/VLR). 

3. The method of claim 1 , further comprising the step of detecting, by said second 
PLMN, that said mobile station subscribes to said first PLMN. 

30 

20 4. The method of3, wherein said step of querying said database further comprises 

the step of querying, by said second PLMN, said database using said abbreviated irumber, 
responsive to detecting said mobile station subscribes to said first PLMN during said detecting 

35 5te P- 

25 5. The method of claim 1 , wherein said step of querying said database further 

comprises the step of querying a Service Control Point 

40 

6. A Service Control Point (SCP) apparatus for routing abbreviated number 
requests from mobile stations, said SCP comprising: 
30 first storage means for storing a plurality of abbrevi ated numbers, each of said plurality 

of abbreviated numbers associated with telecommunications equipment; 

second storage means for storing a plurality of directory phone numbers, each of said 
plurality of directory phone numbers corresponding with one of said plurality of abbreviated 
numbers; and 

35 retrieval means for retrieving one of said plurality of directory phone numbers 

50 responsive to receiving one of said plurality of abbreviated numbers, said one directory phone 

number corresponding to said one abbreviated number. 
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7. The Service Control Point apparatus of claim 6, further comprising: 
receiving means for receiving said one abbreviated number from a Public Land Mobile 
Network (PLMN). 

5 8. The Service Control Point apparatus of claim 7, further comprising: 

transmission means from transmitting said one directory phone number to said PLMN. 



9. A telecomrnunications system for routing an abbreviated number request from 
a roaming mobile station subscribing to a Home Public Land Mobile Network (PLMN), said 
10 telecommunications system comprising: 
20 a visited PLMN for serving said roaming mobile station, said visited PLMN receiving 

an abbreviated number during said abbreviated number request; 

a database for storing a data structure associating said abbreviated number with a 
corresponding directory phone number, and 
25 15 a signal link, connecting said visited PLMN and said database, for transmitting said 

abbreviated number from said visited PLMN to said database and for transmitting said 
corresponding directory phone number from said database to said visited PLMN. 

30 10. The telecommunications system of claim 9, wherein said database further 

20 comprises a Service Control Point (SCP). 

1 1 . The telecommunications system of claim 9 wherein said database further 
35 comprises: 

a plurality of said abbreviated numbers, said plurality of abbreviated numbers, each of 
25 said plurality of abbreviated numbers having an intelligent peripheral associated therewith; 

a plurality of directory phone numbers, each of said plurality of directory phone 
numbers corresponding with a respective one of said phirality of abbreviated numbers; and 

retrieval means for retrieving one of said plurality of directory phone numbers, wherein 
said one of said plurality of directory phone numbers corresponds to said abbreviated number 
30 received by said visited PLMN. 



12. The tdecorxumim(^ons system of claim 1 1, further comprising u^sniission 
means for transnutring said directory phone number from said database to said visited PLMN. 
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